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DOOR KEY RETENTION SECURITY SYSTEM 



Related applications 

This application claims the benefit of U.S. Provisional Application 
No. 60/441,131, filed on 21 January 2003, which provisional 
5 application is incorporated by reference herein. 

Field of the Invention 

This invention relates generally to the field of controlling the 
opening and closing of doors by designated personal with an assigned 
key. It deals primarily with powered doors used in commercial settings, 
1 0 but should not be seen as limited to this field. 



Background of the Invention 

Many warehouses, home improvement centers, lumberyards, 
retail stores, and other commercial enterprises have doors that should 
not be left open and unsupervised at any time. (The same can also be 

15 said of many residential doors.) These doors are used to permit 

ingress and egress, allowing various items or products to be removed 
as well as accepting delivery of new or returned items or products. 
However, unsupervised ingress and egress via such doors creates 
major problems. For example, unsupervised open access can create a 

20 hazardous and dangerous situation with the possibility of injury to an 
invitee, a customer, an employee or even to a trespasser. This type of 
situation has the potential for creating legal liability for the owner even 
if the owner was not at fault. In addition, unsupervised ingress and 
egress often leads to the theft of goods or merchandise (either 

25 outgoing or incoming). This is, in fact, a rampant problem in 
commercial settings, particularly when a door is left open and 
unattended. Substantial energy loss and theft cause hardship to the 
company in terms of direct financial loss. However, it also causes loss 
to customers due to the increases in pricing made to cover such 

30 losses. 
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There is, therefore, a need for assigned management supervision 
to be present while the door is open. Where this cannot be guaranteed, 
there is a distinct tendency for managerial personnel to leave a door to 
the supposed supervision of employees while handling other ongoing 
5 business matters. In order to eliminate this problem, it is necessary to 
find some way of requiring the presence of appropriate managerial 
personnel any time a door is open in order to (a) control and supervise 
goods or merchandise leaving or arriving at the open door and (b) to 
control and supervise people leaving or entering the premises at the 
10 open door. 

Summary of the Invention 

It is not unusual for doors to require a key for opening. This 
invention, however, guarantees that the key is retained or locked in the 
invention until the door is, once again, closed. Thus, it requires a 
manager or a specifically assigned person (or an owner for residential 
purposes) who has registered access to a key to insert the key and 
properly turn it in order for a door to be opened. Then, while the door 
is open, the key is locked in the mechanism and cannot be removed.. 
When the need for the door to be open is ended, the door can be closed 
and the key removed. The key assignment can be computer designated 
to a particular person indicating the time of removal and the time of 
the return. Alternatively, the key can be permanently assigned to a 
particular person or in possession of the owner. One way or the other, 
the invention requires the key designee to remain at the door until the 
need for it to be open has passed and the door is closed. Otherwise, 
the key holder must leave the key in the lock and risk its loss to 
unauthorized personnel. This risk is unacceptable to both owners and 
managers, effectively forcing compliance. 

30 Brief Description of the Drawing Figures 

FIG. 1 provides an initial schematic view showing basic elements 
of my invention and basic elements of a powered door's controls prior 
to installation of my invention. 



15 



20 



25 



3 

FIG. 2A provides a schematic view showing basic elements of my 
invention and basic elements of a powered door's controls following the 
installation of my invention. The door is closed and locked, with no 
power available for its operation. The key for the door can be 
withdrawn. 

FIG. 2B provides a schematic view showing basic elements of my 
invention illustrated in FIG. 2A from the side. 

FIG. 3A provides a schematic view where the door is closed and 
unlocked, with power available for its operation. The key cannot be 
withdrawn while in the unlocked position, but can be turned back to the 
unlocked position and withdrawn. 

FIG. 3B provides a schematic view showing basic elements of my 
invention illustrated in FIG. 3A from the side. 

FIG. 4A provides a schematic drawing where the door is open and 
unlocked, with power available for its operation being used to open the 
door. The key cannot be turned back to the unlocked position and 
withdrawn. 

FIG. 4B provides a schematic view showing basic elements of my 
invention illustrated in FIG. 4A from the side. 

FIG. 5A provides a schematic drawing where the door is open and 
unlocked, with power available for its operation being used to close the 
door. The key cannot be turned back to the unlocked position and 
withdrawn. 

FIG. 5B provides a schematic view showing basic elements of my 
invention illustrated in FIG. 5A from the side. 

FIG. 6A provides a schematic drawing where the door is closed 
and locked, with power unavailable for its operation. The lock has been 
turned back to the unlocked position and the key can now be withdrawn. 

FIG. 6B provides a schematic view showing basic elements of my 
invention illustrated in FIG. 6A from the side. 
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Detailed Description of the Invention 



The door key retention device of my invention is most suited for 
use with a powered door. Controls 1 typical for a door of this type are 
illustrated in FIG. 1. As will be noted from review of this drawing 
5 figure, such doors are usually provided with and have an existing down 
limit switch 2 that opens the circuit providing power to a down motor 
(not shown) via down button 1A. 

In the preferred embodiment illustrated, my invention introduces 
a key switch controller box 3 with a lock 4 having a turnable barrel 5. 

10 In the schematics provided, the rear of lock 4 is illustrated; however, 
the front of lock 4 has, as is typical, a slot for insertion of a key 4A. 
(A slot and key are common to most locks and are not specifically 
illustrated in the drawing figures.) As is usual with many barrel locks, 
Barrel 5 can be turned from a locked position where the key can be 

1 5 withdrawn from said slot to an unlocked position where the key cannot 
be withdrawn from said slot. (Barrel 5 is in a locked position in FIGS. 1, 
2A, 2B, 6A and 6B, and in an unlocked position in FIGS. 3A, 3B, 4A, 4B, 
5A and 5B.) However, unlike most locks, my invention provides 
apparatus preventing barrel 5 (and lock 4) from being returned to the 

20 locked position unless the door is closed. 

This apparatus used to prevent lock 4 from being returned to the 
locked position includes an electrically actuated member, such as 
solenoid 6 having plunger 6A. When actuated, plunger 6A is extended 
as shown in FIGS. 4A through 5B. (This condition is indicated in FIGS. 
25 4A and 5A by showing plunger 6A as a square.) When extended, 

plunger 6A blocks the rotation of an extension 7 attached to barrel 5 
and rotating therewith. This, in turn, blocks the return of barrel 5 and 
lock 4 to a locked position. Power is supplied to solenoid 6 via added 
down limit switch 8 only when the door is open. 

30 The sequence illustrated in FIGS. 2A through 6B illustrates my 

system in operation. FIGS. 2A and 2B provide a natural progression 
from FIG. 1, showing the means by which my controller box 3 is added 
to the wiring for a powered door. As will be noted, controller box 3 is 
added in the basic power circuit for the door and is provided with a 

35 power circuit micro-switch 9 for opening and closing the circuit, 
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thereby controlling the supply of power used to open and closed the 
door. This circuit is closed and power supplied to the door controls 1 
when, using a key in lock 4, barrel 5 is rotated to the unlocked position. 
This rotates extension 7 to the position shown in FIGS. 3A and 3B, 
5 where it depresses micro-switch 9, providing power to door controls 1 . 
At this point, power is available and up button 1B could be used to open 
the door. Alternatively, the key/door could be returned to an unlocked 
position and removed. 

The last option mentioned is, however, lost as soon as the door is 
10 raised. A down limit switch 2 is typical in powered doors and serves to 
open the circuit supplying power to bring the door down when the door 
reaches a down position. In my invention, I use an added down limit 
switch 8 to control the supply of power to solenoid 6. Added down limit 
switch 8 closes, providing power to solenoid 6 whenever the door is not 
1 5 closed. It can be added in series to the circuit having existing down 
limit switch 2, but does not replace switch 2. 

In FIGS. 3A and 3B, the door has power, but the up button 1B has 
not yet been pressed. As soon as it is operated and the door opens, 
added down limit switch 8 closes and provides power to solenoid 6, 

20 causing the extension of plunger 6A. (Sbb+ FIGS. 4A and 4B.) Plunger 
6A now blocks the return of extension 7 to its previous position. It 
likewise prevents the return of the lock to an unlocked position and 
thereby prevents the removal of its key. Even when it is being 
returned to its closed position via the use of down button 1A, as 

25 illustrated in FIGS. 5A and 5B, added down limit switch 8 continues to 
supply power to solenoid 6, blocking removal of the key. It is only after 
the door has once again reached a fully closed position, opening added 
down limit switch 8, that the flow of power to solenoid 6 is halted and 
solenoid plunger 6A withdraws. When solenoid plunger 6A withdraws, it 

30 no longer obstructs extension 7, and the key and extension 7 can be 
rotated/returned to the unpowered locked position. (Sea^FIGS. 6A and 
6B). At this point the key can be removed from lock 4. 
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Thus, as illustrated and described, my invention provides a simple 
yet ingenious method and apparatus for securing the operation of a 
powered door. However, it should also be remembered that numerous 
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changes could be made in the construction of my invention without 
exceeding the scope of the inventive concept outlined herein. Its scope 
can, therefore, be better judged by review of the claims that follow. 



